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FURTHER OBSERVATIONS OF 6 AQUIL.E 


By W. E. TIARPER 


= orbit of this spectroscopic binary was published in the 

JouRNAL of March-April, 1909. The elements were not 
considered to be definitely determined as previous observations 
by Deslandres did not agree with the curve. Two observations 
in 1901 seemed to be erroneous, while the bulk of the 102 obser- 
vations agreed fairly well with our curve, provided they were 
moved on 1°5 days. This would necessitate changing the period 
from 17°112 days to 17°124 days and our least-squares solution 
showed this to be improbable. 

At about the same time as the orbit was determined here an 
independent determination was made by Dr. Baker, of Allegheny. 
On the whole the orbits agreed fairly well. On some of the 
Allegheny plates, which were of fine grain, there were traces of 
the second component spectrum. With a view of settling the 
uncertainty in regard to the early observations and of securing 
measures of the second component, it was decided to continue 


the observations at intervals using fine-grained plates. Twenty 


AS 
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such plates of Seed 25 emulsion have now been obtained, the 
data of which are given in the following table. One of the plates, 
number 4483, was made with three-prism dispersion at a phase 
where single prism dispersion would fail to separate the lines, 
but even with three-prism dispersion no traces of the second 
component were obtained and no further plates, except around 
periastron were attempted. 


ADDITIONAL MEASURES OF 6 AQUILA 


Primary Component 


Velocity m 

Plate Julian Date Phase et No. of 7 ; Secondary = 

Velocity | nes| We ; O-¢ Comp. m 
3541 2,415,929°593 16°770 + 42.9 6 4 7°4 i47 57 
3974 5,934°032 = 43$°3 9 5 
3080 $,936°656 - 479 6 5 
8,937 7671 37°0 6 5 + 4°2 
3092 5,941.557 11°64! 28°5 5 + 2°2 
3097 5,943°095 13°749 - 26'9 5 5 7°6 
3700 $,944°5600 14°620 16 3 6 5 50 
3711 $,945°527 | 6 5 70 65 
3760 8,964 °551 361 | + 18°7 | 7 gt | 
3797 8,980°515 16°325 + 38°2 6 5 96 
4 153 Q,200 633 5412 54°5 3 3 10°3 
4534 9, 257°667 15°273 = 5 4°4 
4597 9, 306 623 17°107 + 56°2 6 5 62 122 S5 
5004 9,525°877. | 13°770 | - 16°5 | 7 5 25 
5076 4, 5S0°S40 *244 + 37°! 5 5 1o'l 
5095 9,595°770 15°174 - 4°0 3 5 o'2 
5104 9,590°770 16° + 24°0 6 5 + 2°3 
5133 16°040 + 24°5§ 3 3 
5135 9,614°640 16921 + 5§8°4 5 5 t 4°4 126 54 
5137 9,014°7 52 17°C13 51-9 2 2 


Before many plates had been taken it was seen that the 
period needed a correction. To quote from the published 
article : — ‘‘ What seems peculiar is that the least-squares solu- 
tion diminished the period in each case, although from a com- 
parison of the 1907 and 1908 observations, when plotted, the 


period would seem to be fixed about 17°120 days.’' The value 
given by the solutions was 17°112 days. On October 25, 1910, I 
made a note on the measuring sheets that the observations to 
date would necessitate an increase of 0 012 days making it 17 124 


days. Later observations bore out an increase, but it was found 
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that 17°123 days was more suitable, and this value has been used 
as a preliminary in the subsequent discussion. It is curious how 
the former solution decreased the preliminary value of the period. 
I have since checked over the solutions and find no arithmetical 
error. Probably the cause may be found in my manner of 
grouping for the normal places. Observations which were, 
possibly, too widely separated in point of time were grouped, 
and experience has shown that such a procedure is inadvisable. 

With the twenty plates given above we have, all told, one 
hundred and seventeen plates of this star. To determine the 
best value of the period’ the observations on the rise and fall of 
the curve were considered as they alone would be of value in 
obtaining a correction to the period. They were formed into 
twenty-one groups, none of the plates in a group being separated 
by more than two periods. A least-squares solution was carried 
through with the result :-— 


— 00006 days. 

Using the corrected value of the period the observations 
were now grouped according to phase, independent of what year 
they were made in, into thirteen normal places and a least- 
squares solution was carried through for the elements y, A’, ¢, » 


and 7. 


NORMAL PLACES 


Phase Phase 

from Mean Vel. Wt O-C from Mean Vel. Wt. O-C 

Final T Final T 
I 178 34°45 | 2°0 1°07 8  13°075 1°85 
2 337 | + 13°43 | 2°0 1°42 9 14°750 12°36 | 2°0 ee 
3 1°009 5°35 | Io 15°490 2°18 | 3°5 “61 
4 2°O31 42°74 | 3°5 16°093 23°70 3°0 4°13 
5 6°040 43°53 |4°5| + 10 2 10°414 32°71 
6 $°036 - 30°60 4°00 3 16°934 + 52°05 30 1°37 
7  10°757 | - 34°29 | 4°0 "39 


As will be explained later, no terms for the secondary dis- 
turbance mentioned in the former article are given here. The 


preliminary elements used in the solution are as follows :- 


el 
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P = 17°322¢ days. 


‘BS 

wo = 25° 

K = 51 km. 

y — 26°43 km. 


T = J. D. 2,417,731°354. 


Observation equations according to the differential formula 
of Lehmann-Filhés were built up and tranformed into normals, 


from which there resulted the following corrections :— 


= km, 
8A = — 1:50 km. 
= + O11 


8 ow = + 1°°98 
7 = + ‘025 days. 


One solution was sufficient as none of the differences between 
equation and ephemeris residuals exceeded 0-1 km. The sum of 
the squares of the residuals for the normal places was reduced 
from 311°8 to 207°0. 

As previously mentioned, one of the reasons for securing the 
additional observations was to obtain measures of the second 
component and compute its orbit. Out of the twenty plates, 
only six showed the second spectrum, and on each only two lines 
were measured. ‘The lines were very faint, little or no contrast 
being shown, and hence the measures may be considerably in 
error. ‘The velocities obtained are given in column 8 of the 
table of measures. The mass ratios, which are the inverse of 
the velocities of the two components referred to the velocity of 
the centre of the system, are given in the last column. The 
mean of the six separate determinations gives :— 


ml, 
m 


+ 


In the former paper there was no knowledge of the second 


component, as the lines did not show on a single plate. To 
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account for the peculiar irregularity in the curve the supposition 
was advanced of a body revolving around the primary in half its 
period. In view of the presence of the spectrum of the second 
component, which was first detected at Allegheny, it is better to 
discard the idea of such a ‘‘ secondary disturbance "’ and ascribe 
the irregular trend of the residuals to errors in} measurement of 
the blended lines. This peculiar form of irregularity has been 
noted here and elsewhere in orbits where the lines of both com- 
ponents are measurable, and though the second spectrum is in 
this case faint, it is sufficiently strong to account for the devia- 
tion shown. 
With the corrections derived above, the final elements are :— 

P = 17°1224 days 

e ‘O91 

26°98 

AU = 49°50 kin. 
Y 25°95 km. 
T= J.D. 2,417 751877 
4 79°98 km. 


2 19°02 km. 


asin? 8,424,400 kin. 
m 
mi 


Nine additional observations * have been made at Allegheny 
since Baker's orbit was published, and from these he obtained a 
correction to his period of + 0°0075 days, making his revised 
period 17°1245 days. This is greater than the period herein 
determined by 0°0021 days (about 5™). This difference seems a 
little large on a period of 17 days when observations of the star 
have extended over a number of years, but the discrepancy is 
not a glaring one. Either value suits the 1902 observations. 
The velocity of the svstem he obtained was 30°5 km. per sec., 
about 4°6 km. per sec. more negative than my own. This differ- 


ence shows that too close reliance can not be placed on the 


* Publications Allegheny Observatory, Vol. I1., No. 7 
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absolute velocities determined at any one place ; there is probably 
some systematic error in the plates or method of measurement at 
either or both observatories. In this connection a difference of 
about the same amount was shown in the two determinations of 
the orbit of B Scorpii, the velocity of the system, as determined 
by the Allegheny Observatory, being about 5 km, per sec. more 
negative than that of the Lowell. The ratios of the 


obtained by Baker is 0°72, which is in close agreement with that 


masses as 


determined here. 
DOMINION OBSERVATORY, 
OTTAWA, CANADA. 
August, 1912. 
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THE ASTRONOMICAL AND ASTROPHYSICAL SOCIETY 
OF AMERICA—PITTSBURGH MEETING 


“THLE fourteenth meeting of the Society was held at Pittsburgh, 

August 27-51, 1912, was one of the most successful vet 
held and was especially noteworthy in that the dedication of the 
new Allegheny Observatory occurred during the meeting. 

The idea of combining the meeting and dedication was due 
to Dr. F. Schlesinger, the Director of the Observatory, and it 
was discussed and concurred in by the Council of the Society 
at the Ottawa meeting. The success of the whole programme, 
and the care with which all arrangements for the comfort and 
entertainment of the members and guests was planned and 
carried out is undoubtedly due to the forethought and energy of 
Dr. Schlesinger and of the chairman, Dr. Brashear, and the 
members of the Observatory Committee, of whom Messrs. Scaife 
and Thaw deserve especial mention for their efforts to make the 
visit of the members and guests enjovabie. 

The business was opened by a meeting of the Council at the 
Allegheny Observatory, at 11 a.m., Tuesday, August 27, at 
which the preliminary arrangements were confirmed and other 
business in preparation for the meetings completed. The Coun- 
cil had the pleasure of meeting and having luncheon at the 
Observatory with the Chancellor of the University of Pittsburgh, 
Dr. McCormick, and with the chairman and members of the 
Observatory Committee. 

The first session of the Society was held from two to four 
on Tuesday afternoon, in the lecture room of the Observatory, 
which is well adapted for the purpose, as lantern, blackbeard and 
all necessary appliances for demonstrating are available. This 


and all the Sessions of the Society were under the chairmanship 
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PLATE XXVIL. 


IN FRONT OF THE SCHENLEY HOTEL 
Brashear, Comstock, Pickering, Schlesinger, Skinner, Stephen Thaw. 


Journal of the Royal Astronomical Society of Canada, 1912 
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of the President, Professor E. C. Pickering, who conducted the 
business in his usual genial and able manner. It is particularly 
noteworthy, and was remarked by several, that no matter what 
subject or what obscure er technical branch of astronomy was 
under discussion the President had always some pertinent and 
useful as well as interesting comment to make. At this session 
eight of the forty-five papers on the programme were read. 


The second session, on Wednesday from ten to twelve, was 


also held in the Observatory lecture room, and further progress 


was made with the long list of papers, the titles of which are 
given below in the order of reading. It will be noticed that this 
order is different from that given in the advance programme. 
According to the ruling of the President, the order of the pro 
gramme was departed from when the author was not ready when 
called on, when more than one paper by the same author was on 
the programme, and when owing to the expected absence of the 
author it was desirable to have his paper read earlier than the 
printed order. After the adjournment of the session at twelve 
o'clock, the chairs were moved into suitable and sociable circles 
and rows, and the members arranged themselves into groups at 
pleasure and were served with an appetizing luncheon. 

After luncheon the guests from Pittsburgh and vicinity who 
had been invited to the Dedication Ceremonies began to assemble 
and by two o'clock about 200 people were seated on chairs which 
had been placed on the rising floor of the 30-inch refractor, 
which had been lowered to rest on special blocking in order to 
carry safely the unusual weight. The ceremonies, which were 
presided over by Mr. W.L. Scaife, of the Observatory Com- 
mittee, were opened by praver. This was followed by the formal 
presentation of the new Observatory to the Trustees of the Uni- 
versity of Pittsburgh by the Observatory Committee through its 
chairman, Dr. J. A. Brashear. Dr. Brashear in an inspiring 
address gave a short historical sketch of the later development 
of the Allegheny Observatory and paid tribute to those who by 
their help and generous contributions had made the new Obsetva- 


tory possible. Dr. McCormick, the Chancellor of the Univer 
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sity, who followed, formally accepted the Observatory on behalf 
of the Trustees, and in his address spoke of the past work of the 
Allegheny Observatory and of the bright prospects of the new 
Observatory. He thanked the contributors and the Observatory 
Committee for the building and equipment and especially men- 
tioned the work of Dr. Brashear, to whose efforts more than any 
other the Observatory owed its existence and present condition. 
He stated that if the name ever came to be changed it would 
undoubtedly be called the Brashear Observatory. 

Dr. Schlesinger, in a thoughtful and interesting speech, tried 
to correct the too prevalent impression among laymen that the 
chief function of an observatory was to make discoveries of new , 
and interesting objects in the heavens. He pointed out that 
though such work had its value there was much more important 
and useful research to be undertaken. He briefly outlined the 
investigations it was proposed to carry on at the Observatory, 
embracing quite a wide range of astronomical research, such as 
the determination of stellar parallax, radial motions, magnitudes 
and absolute positions, as well as some lines of solar investiga- 
tion. The determination and transmission of time and the dis- 
semination of astronomical knowledge, so long parts of the work 
of the Observatory, are to be continued and extended. 

The speeches were at this stage pleasantly and appropri- 
ately interrupted by the short ceremony of presenting Professor 
Pickering with the degree of Doctor of Humane Letters. After 
being invested, by the Chancellor, with the beautiful gown and 
hood representing the degree, Professor Pickering suitably 
thanked the University for the honor conferred on him. He 
then spoke of the work of the Allegheny Observatory under its 
previous directors and at length and in high terms of the work 
of the present Director, Dr. Schlesinger. He referred to his 
work at Ukiah in connection with the variation of latitude and 
of his most accurate determinations of stellar parallax with the | 
Yerkes 40-inch refractor, a work which has set a new standard 
in parallax observations. He urged upon the Trustees and the 


Observatory Committee the necessity for energetically support- 
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ing the Director and giving him a sufficient staff to adequately 
use the splendid equipment. 

The dedication was completed by the unveiling of a memorial 
tablet on the pier of the 50-inch refractor to Wm. Thaw and 
Wm. Thaw, Jr., the donors of this splendid instrument, which 
is hence called the Thaw Telescope. This was very fittingly 
and gracefully done by Mrs. Thompson, the daughter and sister 
of the donors. 

The dedication ceremonies had been carefully planned and 
were carried out most successfully and smoothly. It was avery 
pleasant and interesting function, which all thoroughly enjoyed 
and will long remember. It was especially interesting to the 
members of the Society on account of its being the formal open- 
ing of a new institution, which every one feels under the man- 
agement of its able and popular Director will take a very pro- 
minent part in astronomical research, 

After the dedication those members and guests who had not 
previously seen the Observatory and its equipment had an oppor- 
tunity of inspecting them. The substantial and beautiful build- 
ing and the fine equipment, in which unfortunately the objective 
of the 50-inch telescope, on account of unavoidable delays in 
obtaining suitable glass, is still lacking, excited much interest 
and admiration. 

As an instance of the care with which all details for the 
comfort of the members and guests were looked after I may 
mention the special cars which were provided on this and all 
occasions when the members moved as a body from one place to 
another. ‘The journeys between the Hotel Schenley, the head- 
quarters of the visiting members, and the Observatory, and to 
and from the boat were all made in special cars, which saved time 
and the trouble of transferring. A further matter which added 
to the pleasure and sociableness of this very sociable meeting was 
the arrangement by which members and guests dined together at 
the Schenley every evening. 

On Thursday morning the scene of action was moved toa 


parlor in the Hotel Schenley, which had been provided with a 
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blackboard and lantern, and all the remaining sessions were held 

in this room. 

The whole morning 


with the exception of a short interval 
for the nomination of officers, was devoted to the reading of 
papers and good progress was made. It is impossible in’ the 
short space available to refer specially to any of the papers, many 
of which were most interesting and valuable. Abstracts of all 
will shortly appear in Science, and those interested will be able 
to obtain a good idea of the range covered from these abstracts 

In order to prevent the Society from tiring its members by 
too strict attention to reading and hearing papers, the fore 
thought of our hosts had provided another pleasant intermission 
in the form of an excursion in a steamer, on which luncheon was 
served, up the Monongahela River as far as the works of the 
Carnegie Steel Co. at Homestead. A number of obliging officers 
of the concern took charge of the party and piloted them through 
the most interesting parts of this wonderful plant for the making 
of steel, an experience which none will soon forget and which 
many thought the most interesting part of the meeting. 


But time was pressing and in order to close the meeting at 


the stated time there could be no more digressions, pleasant 


though they were, and consequently a meeting was held on the 
Thursday evening for the election of officers. The ballotting in 
the parlor of the hotel resulted in the election of the following 
officers 

President — E. C. Pickering 

Ist Vice-President — G. C. Comstock 


2nd Vice-President — I’. Schlesinger 
Secretary — Philip Fox 


‘Treasurer — Miss A. J. Cannon 
Councillors — W. W. Campbell, I. B. Frost. 
The above, with Councillors W. S. Eichelberger and j. 5. 
Plaskett. form the Council of the Society for the ensuing year. 
The first part of the Friday morning session was occu} ied 


with the reports of the following committees : — 
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PLATE XXVUL. 


JOHN ALFRED BRASHEAR, 


Chairman of the Observatory Committee, University of Pittsburgh. 


Founder and Head of the well-known Optical Works at Pittsburgh 


(Allegheny). 
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The Committee on Asteroids, Ek. W. Brown. 

The Committee on Comets, G. C. Comstock. 

The Committee on Co-Operation in the Measurement of 

Stellar Radial Velocities, W. W. Campbell. 

The Committee on Photographic Astrometry, F. Schlesinger. 

The Committee on Co-Operation in the Teaching of Astron- 

omy, C. L. Doolittle. 

This very important part of the work of the Society showed 
its usefulness in the reports presented, all of which chronicled 
results of interest and value in their several departments, but 
space does not permit of more than a brief mention. The Comet 
Committee told of the practical completion of their labors and 
asked for instructions in regard to the publication of some of the 
photographs and results secured. ‘This matter, after discussion, 
was referred to a sub-committee. The chairman of the Radial 
Velocity Committee discussed co-operation between Mt. Hamil- 
ton and Mt. Wilson, the only observatories which are at present 
able to obtain radial velocities of the fainter stars. A short 
account of a single prism Littrow form of spectrograph, tried at 
Mt. Hamilton was given. ‘This seems to promise well towards 
obtaining measurable spectra in much shorter exposure time than 
those now in use. Dr. Schlesinger, in presenting the report of 
the Committee on Photographic Astrometry, described some 
experiments and measurements to determine the stability of 
piers. A 10-inch objective of 100 inches focus pointing towards 
the pole was mounted on a pier wholly inside the walls of the 
Observatory. When the images formed by intermittent ex- 
posures were measured and reduced, results which pointed 
towards a small movement of the pier were obtained. But more 
observations are necessary to determine to what extent absolute 
positions obtained photographically would be affected. A very 
interesting report on Co-operation in Teaching Astronomy, which 
promises to be of much service in this important work, was 
presented. 

After the reports of committees the reading of papers was 


continued, and such good progress was made that, with a short 
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J. S. Plaskett 


intermission for luncheon, all were completed shortly after four 


o'clock. 


The following is the list of papers in order of reading : 


Irregularities in Atmospheric Refraction.—. Sch/esinge?. 
The Orbit of R Canis Majoris, rr. & Jordan. 
New Eclipsing Variable Stars.-—Joel Slebdins. 


Scale o 


Magnitudes of the Durchmusterung.-— Z. C. Pickering. 

The Progress of the Revised Draper Catalogue.-—J/éss A. 7. Cannon. 

A New Form of Collimator.—- PAilip Fox. 

The Systematic Motions of the Stars.-- Benjamin Boss. 

Observations of Variable Stars made at the Vassar College Observatory. 

Miss C. E. Furness. 

The Cause of the Earth’s Magnetism.-- 1. 4. Bane, 

Radial Motion in Sun-Spots.—- C. John. 

Pressure in the Solar Atmosphere.-~- C. S¢. John. 

Report on Condition of the 1oo-inch Mirror.-- C. £. St. John. 

The Daily Variation of the Barometer. IW. J. Humphreys. 

A Screen for Equalizing Star Magnitudes for Transit Circle Work. 
B. Littell. 

The 24-inch Objective of the Sproul Telescope.-~ 7. 4. Welles and WX. 
W. AWasriott, 

The Orbits of 44 Eclipsing Binaries.-— /arlow Shapely, 

On the Graphical Representation of Eclipsing Variables. -—//. XW. 
Russell. 

The Relation between Color-Index and Spectrum of 500 Stars.-- 7. A. 
Parkhurst. 

The Attraction of Sun-Spots for Prominences.-- /yedertck Slocum. 

Stellar Parallaxes from Plates made with the go-inch Refractor of the 
Yerkes Observatory.-- Slocum and S. A. Mitchell. 

The Spectrum of Nova Geminorum, No. 2, on March 13, 1912.-— 2. H. 

A Plane Grating Spectrograph for Stellar Work.--/. S. Plaskett. 

The Cincinnati Astronomical Society.--DeZLisle Stewart, 

Radium and the Solar Chromosphere.-- A. J7itchell. 

Absorption in Space.---. S. Aung. 

Proper Motions of Stars Fainter than roth Magnitude.-- G. C. Comstock. 

Solar Eclipse of April 17, 1912--As Predicted and as Observed. 
Arthur Newton. 


A Method of Approximating Rainfall over Long Periods with Some 


Results of Its Application.-- 4. &. Donglass. 
The Variable R R Draconis.-- /. 77. Seaves. 


Spectrographic Observations of ¢ Persei.-- /. C. Jordan. 
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Spectrographic Observations of Algol.-— /. Schlesinge?. 
I gra} 


31. The Orbit of Lambda Tauri.—- 7. Schlesinger. 

32. The Magnitude Scale of Polar Sequence.—-/. //. Seaves. 

33- Variable Asteroids.-—.S. /. Bazley. 

34- Orbits of the Visual and Spectroscopic Binary e Hydra -- R. G. Aitken. 
35. Results of Latitude Observations at the Flower Observatory from Decem- 


ber 1904 to July 1911.--C. L. Doolittle. 
36. Constant of Aberration from Observations at the Sayre and Flower 
Observatories.—— C. L. Doolitile. 
37-. An Investigation of the 18$-inch Objective of the Dearborn Observatory. 
Philip Fox. 


38. Some Results from the Personal Equation Apparatus of the g-inch Tran- 
3 


sit Circle of the U. S. Naval Observatory... W. S. Eichelberger and 


F. B. Littell. 

39. A High Level Measurement of Solar Radiation.-- #. IV. Very. 

40. A Criterion of Accuracy in Measures of Atmospher.c Transmission of 
Solar Radiation.-— /. Very. 

41. Sky Radiation and Isothermal Layer.-- W. Tery. 

2. The Internat’onal Standards of Wave-Length.--C. St. John and 
Miss L. M. Ware. 

43. The Solar Rotation.-- 7. S. Plashett, 

44. The Spectroscopic System 9 Camelopardalis..- O. J. Lee. 


45. The Rotation of Jupiter’s First Satellitte. A, Douglass. 


t sesms to be the general opinion that it would be much 
preferable to have fewer papers and more discussion on those 
that are read, but no one seems to be able to determine how this 
end is to be attained. 

At this session the clause in the constitution with refer- 
ence to the election of members was amended in order to allow 
the election of one astronomer of distinction (American astrono- 
mers not eligible) to honorary membership in the Society in 
each vear. Nominations to be by members, not less than six, 
but election by Council. The opinion was overwhelmingly in 
favor of Sir David Gill, who was unanimously elected the first 
Honorary Member. 

The final dinner at the Schenley was held on Friday even- 
ing, after which the farewells were said, many of the members 


leaving that night. A number paid a visit to the works of the 
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Brashear Co. before boarding their trains and spent a pleasant 
and profitable hour there. 

The meeting was successful in every way; in the number 
and quality of the papers presented; in the sociability and 
friendliness of the members ; and in the arrangements provided 
for the entertainment and comfort of the visitors. A further act 
of generosity, one which will not often happen to the Society it 
$200 in 


is to be feared, was the liquidation of a deficit of over 
the funds of the Society. ‘This was met, through the thought- 
fulness of Dr. Brashear, from the balance of the amount contri- 
buted by generous citizens of Pittsburgh for the entertainment 
of the Society. The Pittsburgh meeting of the Society will long 


be connected by those fortunate enough to be present with very 


pleasant recollections. 
DOMINION OBSERVATORY, 
OTTAWA, CANADA, 
September, 1912. 
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PLATE XXIX. 


FIGURE 1. 
HOME-MADE APPARATUS FOR PHOTOGRAPHING A COMET. 


FIGURE 2. 
FROM A PHOTOGRAPH OF HALLEY'S COMET 


(On the original negative much more detail could be seen than in this reproduction). 
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PHOTOGRAPHING HALLEY'’S COMET WITH HOME- 
MADE APPARATUS 
By A. Youna 
illustration (Figure 1, Plate X XIX.) shows an appara- 
tus which was constructed in a few hours and by means of 
which a photograph of Halley's Comet was obtained. 

A frame F was made from pine strips one inch thick and 
two inches wide and the sloping piece S was inclined to the base 
at an angle equal, as nearly as possible, to 43° S’, this being the 
latitude of the place from which the photegraph was to be 
attempted. This inclined strip was fastened in wooden bearings 
so as to allow rotation. The bearings were made to fit snugly 


and then lubricated with ¢ 


graphite. 

The ‘‘Camera’' C was made from a box about 8 inches 
square and long enough to permit focussing from a projection- 
lantern lens, mounted on the end of the box. The back of a 
4 x 5 camera was secured to the box and by this the plate could 
be held in proper position. This box was lined with black paper 
and secured to the inclined strip by means of a single bolt and 
thumb nut. This allowed the ‘‘ Camera ’’ to be turned. 

A small telescope (magnifying 25 diameters) was also 
mounted on this inclined strip with a ferrule and thumb nut. 
This permitted the telescope to have the same motion as the 
camera. 

Next an offset O was fastened to the inclined strip and the 
outer end of this was connected by a wire to a small ratchet R 
taken from an old alarm-clock. By turning this ratchet the 
camera and telescope could be made to rotate. 


In of 


staining the photograph the apparatus was set up with 
the plane of the frame in the meridian. The base was made 
horizontal by means of an ordinary level. The axis of the 


inclined strip would then be parallel to axis of the earth. 
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The comet was focussed in a suitable position on the ground 
glass and the telescope also turned upon the comet The exposure 
was then commenced. By occasionally adjusting the ratchet the 
telescope could keep the comet in the same position in the field 
and consequently in the same position on the plate in the camera. 

‘The exposure was carried on for forty-five minutes. Ordin 
ary plates and developers were used. 

Figure 2, Plate XXIX., is made from one of the negatives 


obtained. 
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THE RESPONSIBILITIES OF AN OBSERVATORY 
STAFF * 
By FRANK SCHLESINGER 


i falls to me in these dedicatory exercises to say a few words 

on behalf of the observatory staff, into whose keeping these 
fine instruments are for the time being placed. You may be sure 
that we have given much thought to deciding how we might 
best fulfil this trust, and it is natural that the same question 
should be a prominent one in the minds of all those who are 
interested in the welfare of this institution. We are, doubtless, 
all agreed that our observatory has not been erected for the pur- 
pose of enhancing the reputation of any individual or individuals, 
nor to enhance the reputation of the observatory itself, nor of 
the university of which the observatory is the astronomical 
department. These things are much to be desired in themselves, 
and we hope that they may come to pass; but if they do come 
to pass it must be only incidentally, and nothing of this kind 
must be allowed to obscure the goal toward which we are striv- 
ing ; namely, to add as much as we can to the progress of our 
science : or, to use the words that were often in the mouth of the 
first chairman of our observatory committee, ‘‘ to push forward 
the frontier of human knowledge.’’ 

In the minds of many whose interest in astronomy is general 
rather than special, we often find the belief that it is the princi- 
pal business of the astronomer to make discoveries. It is true 
that there is hardly anything more striking that the astronomer 
can do than to bring to the attention of the world a new comet, 
a temporary star, or the like. But valuable as such discoveries 
are, they do not constitute the kind of work that will most 

* An address delivered at the dedication of the new Allegheny Observatory, 


August 28, 1912, by the Director. Repriated from Scéence of October 4. 
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rapidly push forward the frontier of human knowledge. I would, 
if I might, place an inscription above the door of this observa- 
tory and would call to it the attention of each new member of 
our staff, ‘‘ Abandon hope of making discoveries, all ve who 
enter here.”’ This view may seem a radical one to part of my 
audience, but I am sure that it will meet with ready sympathy 
among those astronomers here present wko have had occasion to 
give thought to this subject. Some years ago, Professor Cattell, 
the editor of Sefence, asked ten of our leading astronomers to set 
down in the order of their preference the names of those living 
Americans who had contributed most to the progress of astron- 
omy. One result of this ballot was very 1emarkable; it was 
foutid that the voters had without exception put the same name 
at the head of their lists —that of Simon Newcomb. This high 
place in the esteem of his colleagues was reached by setting on 
foot and directing the exceedingly laborious computations that 
would enable us to predict the situations of the sun, moon, 
planets and some of the fixed stars, with greater accuracy than 
had hitherto been the case ; or, in other words, by following out 
with greater thoroughness the consequences of the law of gravi 

tation within the solar system. To this, the principal work 
of his life, Newcomb continued to add other important investi- 
gations upto the day of his death; but throughout his long 
and fruitful career we find no record of a discovery. Be it well 
understood that I am using this word with its narrower meaning, 
and not in the sense that would permit us to speak of Kirchhoff 
as having discovered the principle of spectrum analysis, or of 
Langley as having discovered a method of mapping the entire 
spectrum of the sun. 

Let me give one other illustration of what work it is that 
astronomers themselves deem to be the best. Near the little 
village of Nyack there lives in modest retirement upon the farm 
of his fathers and of his own bovhood, George William Hill. 
Although he is, perhaps, the greatest genius that this country 
has as yet borne, it is safe to say that not one person in a thou- 


sand, even among people of education, is familiar with his name, 
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much less with his work. But among astronomers, both abroad 
and at home (possibly more abroad than at home), he is recog- 
nised as being one of a very few to whom astronomy of the 
present day owes most. Here again discoveries form no part of 
this notable career ; and in fact so far as records go, Hill may 
never have used a telescope. His greatest work ts in connection 
with periodic orbits, the best method vet devised for handling 
the problem of three bodies under certain restrictions 

You are not getting the impression, I trust, that I wish to 
belittle the work of discovery. I am merely trying to get the 
bearing of such work so far as it affects the responsibilities of an 
observatory staff, at whose disposal have been placed instruments 
of the first rank. You must first catch vour comet before you 
can make comet investigations, and so with asteroids, double 
stars and spectroscopic binaries. Statistical investigations con- 
cerning all four of these classes of bodies have recently been 
made ; they constitute additions of the most desirable kind to 
our stock of knowledge, and have done much to indicate in what 
directions further additions are tobe sought. Apart from all this, 
ifthe discovery of a comet (forexample) were not otherwise use- 
ful, it would frequently justify itself by calling attention to men ot 
promise. It was in this way that the astronomical world has 
come to have the benefit of the extraordinary talents of Edward 
Imerson Barnard. With a little telescope purchased out of the 


gre earnings of his vouth, he discovered in rapid succession 
a surprising number of faint comets. The attention thus 
attracted to him soon resulted in an appointment at the Lick 
Observatory, and later one at the Yerkes Observatory, sothat he 
has had access to some of the most powerful instruments in the 
world, He has used these instruments to excellent purpose and 
with a diligence that has rarely been equalled ; but it is signifi- 
cant that in the past twenty vears he has made no further dis- 
coveries. Ina case like this it would be more to the point to 
speak of the comet as having discovered the man, than of the 
mian as having discovered the comet 


We are often told that an astronomer pointing his telescope 
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more or less at random to the sky and faithfully recording what 


he sees or photographs, is bound to add something to our fund 


of knowledge. While this is true, promiscuous observing 1s to 
be encouraged only if nothing else, is possible, and is surely never 
to be encouraged within an observatory. The fact is that astron 
omy of to-day demands answers to definite questions ; the 
astronomer who goes to his telescope without having one of these 
questions in mind is at least partially wasting his time. In other 
words an observatory staff should regard their profession as a 
branch of engineering, in which the problems to be solved are 
quite as definite as those, for example, that confront the civil 
engineer. If this seems to you to be a somewhat dry view to 
take of so beautiful a subject as astronomy, I would remird you 
that none save engineers are especially intere sted in the plans 
and specifications for a bridge, but that all of us can take delight 
itt the finished structure, either for its utility or its beauty. In 
the same wav the methods employed by the astronomer are 
almost always of very special interest, while the results of his 
work appeal to us all as educated men and women. How long 
will the sun continue to be sensibly as bright and as hot as it is 


now ? 


How does our sun compare in size and glory with othe 
stars? ITlow comes it that some stars are double, while others 
(our sun among them) are sinele 2? How are the stars distri- 
buted in space 2? What causes some stars to vary in brightness ? 
These are some of the questions to which astronomers are seek 
ing the answers, and the results of these inquiries will surely 
interest vou as deeply as they do the astronomer himself, 

Let me now state briefly what specific use we intend to make 
of our various instruments. Under the north dome is the Keele 
memorial reflector, having an aperture of thirty inches. This 
telescope and the Mellon spectroscope attached to it have been 
in. constant use during the past six years in the presecution of a 
single research, the determination of the orbits of spectroscopi 
binaries. This work we shall continue as long as it remains 
profitable to do so. Under the same dome is a vertical or tower 


telescope of nine inches aperture and twenty-nine feet focal 
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length. This is ‘‘ fed’’ by a ccelostat mirror on the mounting 
for the Keeler reflector, and attached to the telescope is a power- 
ful solar spectrograph, the gift of Mr. H. k. Porter. With 
these we are taking part in the spectroscopic determination of 
the solar rotation, a project that was set on foot at the last meet 
ing of the International Solar Union, and in which six observa- 
tories, in this country and abroad, are co-operating 

Under the southeast dome is the thirteen-inch visual refrac- 
tor that formed the nucleus around which the old observatory was 
built. Once the third largest telescope in the world, it has now 
become the third largest in our observatory. This telescope we 
now use chiefly for the instruction of the public ; with the lecture 
hall below it (used on cloudy evenings) it forms a public obser 
vatory, the privileges of which are freely offered to the people of 
Pittsburgh. So eagerly has this offer been accepted, that two 
vears ago we found it expedient and possible to extend this work 
and to pledge ourselves to continue it in perpetuity. 

Attached to the thirteen-inch refractor is a four-inch camera, 
used to determine the brightness of stars by the extra-focal 
method. The observing program is made up chiefly of stars 
that we are observing at the same time with the spectrograph 

In one of the basement rooms on the north side of the build 
ing a ten-inch photographic telescope is mounted in a fixed posi 
tion on an inclined pier and directed toward the north pole ot 
the heavens. The work with this instrument is of an expert- 
mental character. If its outcome should be favorable we hope 
to undertake, probably in co-operation with the Harvard College 
Observatory, the compilation of a catalogue of faint stars by 
entirely new methods, 

At the west end of our building is a four-inch transit instru- 
ment with which we are still maintaining the extensive time- 
service installed by Langley in 1869. As auxiliaries to this 
instrument we have three second-pendulum clocks. One of these 
is a Riefler clock maintained under constant pressure and tempet 
ture, and this proves to be a time-piece of unusually accurate 


performance 
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Lastly we come to the Thaw memorial telescope, under 
whose dome we are assembled this afternoon. Last summer, 
when we fixed the date for this dedication, we thought that this 
telescope would be quite complete by to-day ; but it appears that 
at least another vear must elapse before the objective can be 
ready. ‘This is due to the difficulty of securing a suitable disk 
of flint glass, the crown disk having been delivered some mouths 
ago. ‘The aperture of the telescope is to be not less than thirty 
inches, and unlike most other refractors of the largest size, it is 
to be primarily a photographic instrument. A twelve-inch cor 
recting lens is to be provided ; it will be a matter of only a few 
seconds to put it into the optical axis, thus changing the color 
curve into one that will be suitable for visual observations. The 
mounting has all those appurtenances (and no other) that 
modern practise has shown to be desirable. Throughout its 
design and construction, efficiency for astrometric work was the 
chief object in view. 

With the Thaw telescope we contemplate an atta k upon 
three problems ; first, the accurate determination of the distances 
of manv stars. How extensively we shall go into this work will 
depend upon the activities of certain other observatories that 
have declared similar intentions. But the need of such deter- 
minations is one of the most pressing in astrononly and it is likely 
that the telescope before us can be profitably occupied in this 
work for many years to come. Secondly, we owe it to our 
successors of perhaps a hundred years hence to determine with 
great accuracy the relative places of stars that form globular 
clusters. It is only in this way that we shall ever be able to say 
what the motions within these clusters are , and this inturn will 
vo far toward telling us what these objects themselves are, and 

what place they occupy in the universe of stars. A third 


research that we contemplate is the dete rmination of the bright 


1 


ness of faint stars by means of extra-focal images, or otherwise 


his method for determining stellar mag- 


expanded star disks. 
nitudes is surpassed in accuracy only by the selenium photo- 


metre, which is, however, not applicable to faint stars 
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These are the things that we have in mind, but we reserve 
the right to alter these intentions as soon and as often ascircum- 
stances may demand. I should not wish to commit myself, 
much less any other man, to an unalterable routine of work. 
But I do wish that it were in my power to commit the present 
staff and its successors to the policy of doing that thing which is 
most in need of attention, within the limits set by our resources 
and equipment, both personal and instrumental. If we do not 
succeed in contributing our fair share to the progress of our 
science, I think it will not be because we have not tried: and I 
believe I can make this promise for those who are to come after 
us, as well as for ourselves. For it would be a strange thing if 
the devotion that has been lavished upon the Allegheny Obser- 
vatory by William Thaw and his sons, by Langley, Keeler 
Wadsworth and Brashear —it would be a strange thing, I say, 
if the example of such devotion should ever cease to be a com- 
pelling incentive to any who may have the privilege of working 
within these walls, and if the tree that these men have planted 
and nourished should cease to bear fruit for many a season to 
come. 
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NOTES FROM THE DOMINION OBSERVATORY 


ASTROPHYSICS 


PRELIMINARY TESTS OF A PLANE GRATING SPECTROGRAPH 
FOR STELLAR WORK 


As part of the work of the Committee on Co-Operation in 
Radial Velocity Determinations, the writer undertook, with the 
consent of Dr. King, to make some experiments on the use of a 
plane grating as the dispersion piece of a stellar spectrograph. 
It is evident that for this purpose as large a proportion as pos- 
sible of the light incident upon the grating must be diffracted 
into one of the spectra. Such a grating was ordered through the 
J. A. Brashear Co. in October, 1910, but was not received until 
January, 1912. It was ruled by Dr. J. A. Anderson, of Johns 
Hopkins University, on the Rowland 15,000 machine, which had 
been thoroughly overhauled and put into first-class condition 
by Dr. Anderson with such success that it is now regularly rul 
ing gratings of the first quality. The grating is a 5-inch plane 
and has aruled surface 7°4 x 94 cm. (278 x 934 inches 
15,000 to the inch, 55,875 lines in all, It is estimated by Dr 
Anderson that rather more than 50 per cent. of the total incident 
light is diffracted into the first order on one side, which is pro- 
bably about as large a proportion as can be obtained. 

The spectrograph to carry this grating is of the suspended 
box type now generally used in radial velocity work. It was 


designed to be used either in the Littrow form or with the inci- 
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dent and diffracted pencils separated by an angle of 20°. In the 
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Littrow form the star light, after passing through the slit is 
incident upon the combined collimator and camera objective, a 
Brashear Triplet of 2! inches aperture and 37!5 inches focus. 
The parallel pencil coming from the collimator is diffracted by 
the grating and returns nearly parallel to its original path 
through the same objective which brings the spectrum toa sharp 
focus on the plate close beside the slit. In the other form the 
light from the slit is incident upon a doublet collimator of 2! 
inches aperture and 3534 inches focus. After being diffracted 
back by the grating at an angle of 30° from its original direction 
the spectrum is formed by a triplet objective (both of these 
objectives by Brashear) of 2!5 inches aperture and 20 inches 
focus. The linear dispersions given by these two forms are 17°6 
and 33°0 Angstrom Units per millimetre, practically the same 
dispersions as those given at H, by the Spectrographs IIIS. and 
I. of the Dominion Observatory. 

Up to the present, the grating spectrograph has only been 
partly tested in the Littrow form. It gives exquisite definition 
and a field nearly flat over the range of spectrum, A4SO0-A3500, 
which is available on the length of plate used. Its relative 
efficiency as compared with three prism dispersion has been 
tested by making spectra of the same star, Vega, by it and by 
spectrograph IIIS. which gives the same linear dispersion at H). 
Owing to the absorption of the prisms in the violet and their 
higher dispersion there, and lower to the red, the distribution of 
intensity in the spectra are widely different. They are of approx- 
imately the same intensity at A4200-A4250, A rough estimate 
of the relative intensities at different regions is as follows : 

4700 A4300, Prismatic twice as intense as diffracticn spec- 

trum. 

A4300-A4200, Spectra of approximately equal intensity. 

A4150 A4100, Diffraction two or three times as intense as 

prismatic spectrum. 

A4100-A3800, No prismatic spectrum below A4050.  Diffrac- 

tion spectrum of nearly uniform intensity and 


nearly as strong as at H>. 
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It will be necessary to make further tests with stars of vari- 
ous types in order to obtain more definite and complete data as 
to its relative efficiency, but it seems to be evidently much 
superior to three prism dispersion in the violet and ultra-violet. 
The comparison with a single prism may not beso favorable, but 
if a spectrum of uniform intensity over a wide range is required, 
the grating spectrograph will be especially useful, In the red 
end where the prismatic spectrum is unduly compressed, and in 
the violet and ultra violet where it is unduly absorbed, the grat- 
ing spectrograph will possess many advantages. As soon as the 
instrument is completed a more thorough test of its performance 
will be made. 
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NOTES FROM THE METEOROLOGICAL SERVICE 


SUMMARY REPORT OF THE WEATHER IN CANADA 
Avucust, 1912. 


Temparaturc, — Comparatively cool weather prevailed in 
Canada during the greater part of the month with a resultant 
mean temperature below the normal in most districts. The 
average was slightly exceeded in the southwestern parts of Brit- 
ish Columbia and also locally in the northern portions of Alberta 
and Saskatchewan, but elsewhere the mean value was in defect, 
varying from one to five degrees. 

Precipitation, — Precipitation was excessive throughout 
Canada except in Nova Scotia, Prince Edward Island, and very 
locally in Ontario where the average amount was not recorded. 
Exceptionally heavy rainfalls occurred in Quebec and New 
Brunswick, and also more locally in Ontario. Inthe Irrigation 
Belt of British Columbia the rainfall was almost sufficient to 
supply the crops with moisture. The pronounced feature of the 
precipitation of August was the large number of days on which 
it occurred, being in most localities more than fifteen. 

SEPTEMBER, 1912 

Temperature.— Over the greater part of the Dominion Sep- 
tember was characterized by abnormally cool weather, this being 
particularly the case in southern Saskatchewan, where the nega- 
tive departure from average was as much as 8°. In the Prov- 


ince of Ontario, exclusive of the Eastern Counties, however. the 
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mean temperature was just average or slightly above, as was 
also the case near the coast of British Columbia and over the 
northwestern portion of Manitoba. Severe frosts occurred in 
the Western Provinces, but elsewhere frosts recorded were light 
and local in character. 


Precipitation.— The precipitation for the month was some- 
what less than average in British Columbia. Inthe Prairie Prov- 
inces, with the exception of southern Saskatchewan and possibly 
some areas in northern Alberta, there was a general excess, this 
being particularly marked in southeastern Manitoba. In Ontario, 
exclusive of the districts of Nipissing and Muskoka, there was 
likewise an excess, especially in the Lower Ottawa Valley, 
where almost double the average quantity was recorded. In 
western Quebec, the precipitation was in excess of the normal, 
but in the eastern districts of this province, as also in the Mari- 


time Provinces, there was a deficiency. Light snow fell in 


some few localities in the Western Provinces, and severe thuncer- 


storms occurred in all the provinces. 
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TEMPERATURES FOR AUGUST AND SEPTEMBER, 1912 


August September August September 


Yukon Kinmount SI 31 85 26 
Dawson 74 28 74 «18 Kingston 85 38 83 36 
British Columbia Laketield 85 | 40 |83 
Atlin 67 32 «68 26 London SS 4! 92 33 
Avassiz 86 381 36 Lucknow 83. 36 85 32 
Barkerville 73 | 32 | 66 26 Madoc $2. 35 
Kamloops 87 | 43 | 32! 40 Midland 85 558 
New Westininster 84 47 50 2 North Gower 85 27 
Prince Rupert 41 |74 40 Otonabee 
Vancouver 79 40 70 42 Ottawa 79 42 77 3! 
Victoria 78 42 Owen Sound 
Paris 86 42 35 
Western Provinces Parry Sound 84 35 84 33 
Battleford 38 «75 20 Peterboro’ $83 39 32 
Broadview Port Arthur 79 39 29 
Calgary Sz | 30 | 72) 25 Port Burwell 78 | 44 | 831 39 
Carman Port Dover $2 44 |92 34 
Edmonton Sr | 35 |78 | 22 Port Stanley 86 43 |80 35 
Medicine Hat 93 37 78 20 Ronville 79 «30: | 29 
Minnedosa $o | 40 73, 20 Sarnia 
Moose Jaw $§ 39 77 23 Southampton 84 49 |84 | 36 
Oakbank 7> | 39 | 53 | 26 Stoneclifte 84 37 |80 28 
Portage la Prairie 83° 39 77+) 26 Stony Creek $7 44 |90, 37 
Prince Albert SI 39 | 22 Stratford 
(uw Appelle 78 38 «474, 22 Toronto 85 42 |93 36 
Regina 76 (34 Uxbridge 81 36 34 
Switt Current 8q 38 | 77 20 Wallaceburg 
Winnipe g S2 39 56 26 Welland SS 44 S86 34 
White River 78 | 23 | 78 | 27 
Agincourt 85 40 99 33 ( 
Auroee 8> 35 86 32 Brome So 39 78 30 
Sancroft 80 32 85 25 Father Point 72 3s 65 39 
Barrie 82 40 88 35 Montreal 460 74 33 
80 31 83 (Quebec 72 3! 
Birnam 83 2 $83 38 Sherbrooke # 
Bloomfield 81 40 79 34 Maritime Provinces 
Brantford 35 | 43 |9° | 32 Charlottetown St 47 173 39 
Bruce Mines 35 82 28 Chatham 85 42 173) 33 
Chatham gt 46 95 37 Dalhousie 75 4! 32 
Clinton 85 40 86)! 35 Fredericton $4 40 |76 32 
Cottam 43 Halifax 82 44/75 33 
Gravenhurst $3 | 31 85) 3 Moncton 53 36 |75 30 
Guelph $2. 4o 84 33 St. John 74. 46 38 
Haliburton 83 | 3t 387 28 St. Stephen 80 29 
Hamilton 85 49 89 37 Sussex So 38 |79 «029 
Huntsville St | 34 Sydnev So 40 |70 34 
Kenora $o 40 78 26 Yarmouth 74 43 '69' 3 
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EARTHQUAKE RECORDS BY THE MILNE SEISMOGRAPH 
TORONTO 


R. F. STUPART, DIRECTOR. 


3 3 Preliminary Tremors, L.W. Large Waves. Time is Greenwich Civil 
Mean Time, 0 or 24 n = midnight. 
No. Date P. T. L.W. Max. End Max. pDurat. Remarks 
19i2 Comm. Comm. Amp. 
h m h m h m h m mm. h M A.Ts. going on be- 
I 42°6?) 1 50°6 [fore beginning. 
1 47'S) 1 57°9 4 37 4°5 55 | Turkish Eq. 


5 Centre of disturb. in 
1175 17 19 324°0 No decided £4°6 [the region of the 
. ) 34 max. a 2 54 | Dardanelles. 

[Ext'’nd.thick’ings. 

"721 263 21 54°07 O'S O 32°1 Sudden vib. just be- 

fore max. 

1177 23 14 57°7 15 


max, 

1175 38 '23 §°7 23 56°9 O §51°2 
1 5 13°§|O°8 O 32°4 
10 No PT’s 16 45°9 16 40°O Began suddenly 
ios; 2967 2 22%4,0°1 0 6°7 

A. ) 
14/0 O17"4 0 50°S 0°5 © 49°5 A.Cs. going on 

1183 20 21 43°6? 21 46°S21 before begin 

28 12 12 36°7 9°050 6-3 Doubtful as to being 
[seismic. 
29 21 11°6 “32 12°6 0 42°0 3ory L.Ws. lasted a long 
V,21 48" 4 4°53 30°4 [time. 
Period 14°7 seconds. 1 mm, 64. 


After 15h. on the rath Sx ptember period of boom altered to 17°7 seconds 
Imm 


ty 
‘ee 
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VICTORIA, B. C. 
E. B. REED. SUPERINTENDENT. 
Date PT L.W. Max. End Max. purat Remarks 
1912 Comm. Comm. Amp 
h m +h m n m h m mn. ob m 
riso\ug. 621 33°7 | 0'2 (tion No. 1180. 
181; ** 6 21 §9°122 10°O 22 57°02 OTL 1 23°3 May be a continua- 
52°6 Furkish eq. Centre 
ims2. 9 1 49°S? 2 29°0 4 2 39°4° (of dist. in the region 
. 5 (of the Dardanelies. 
1183) 14) 3°560°2 4 36\0°050 
19 25°4) 
1184) 17 4 19 39°319 39°30 21 2: 12°9 Beginning doubsful. 
Ig 29°55 
821 21 22°1 2°0 
2314.45°7 1g NO 58-3 | 0-2 0 12°6 
22 535 Beginning doubtful 
119; s6°S a3 05,9 19°7 | (mixed up with A.C’s 
1 4 31°S § 24°4 0°36 52°6 
101G 3°7 16 1624°6 2°0 9 20°9 Suddendis. 
2% 2 9°7 7°2 
1323 509 24° 0°7 0°059 3°5 
1192 14 O 25°4 0 49-7 37°0 A.C's go!ngon 
1193) 2621 29°2 21 21 50°0 920% 
1194, ** 23812 32.3 May be A.C. 
3°5 > 395) 4°O An active disturban 
£195 29), 21 8-3 15 307 Iwo marked max 
Periol 15 ‘seconds. I mm. = 0°75 
After 29 07 of September 21st period of boom altered to 18 seconds. 
J. Y. 


ii 
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MAGNETIC OBSERVATIONS 


August 16th, 17th, 18th, 21st to 27th, and September 45rd, 
l7th, 22nd, 24rd, 24th and 50th were days of slight disturbance, 
while on the 5th August, commencing at {)" 20™ and lasting till 
20° of the 6th, quite an active disturbance of the magnets 
occurred. 


Declination 


ylitudes--Mean Dail 
Mean of Monthly 


Max. ate ate 
Month Month Max Date Min. Date Range From hourly From Means 
readings of Extremes 
Aug. 6 14°} | 6 30°7 6 5 52°7 6 47°0 12°1 17°0 
Sept. 6 15°2 6 32°6 2. 5 54°77 24 0 379 
Biflar -C.G.S. Units 
\ug. "16234 5 6 "00335 "00040 "00070 
sept. *16237 17 “16082 23 "00029 00051 
Inclination 
Mean Mean 
Month Dover No. Earth 
20 Inductor 
August 74 39°3 74 39°4 


September 74 39°90 74 40°! 
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ASTRONOMICAL NOTES 


PLANETARY NeEBUL.—These objects form a very interest- 
ing subdivision of the great nebular class. Though sharply 
separated from the spiral ‘‘ white ’’ nebule in general form and 
in spectrum, some confusion arises when the attempt is made to 
define exactly those qualities which entitle a nebula to the name 
‘‘planetary.’’ <A typical planetary nebula is relatively small, its 
outer boundaries are very distinct and clearly marked, there 
being no gradual falling off at the edges, but instead a very 
abrupt boundary line. They are generally very bright, and for 
some of them an exposure of ten seconds with the Crossley reflec- 
tor is ample to show the central star, which almost always exists 
in this type, and the surrounding nebulosity. 

Some larger nebulce have been included in this class, such as 
the ‘‘ Dumb-bell*’ and ‘‘Owl’’ nebulae. Thev are, however, 
very much less brilliant than the typical planetary, more irregu 
lar in shape, and particularly the material forming the disk is 
much more patchy and irregular. They possess many points of 
resemblance it is true, but it is doubtful whether they are pro- 
perly to be included in the class of typically planetary nebulz. 

H. D. Curtis, in Publications Astronomical Society of the Pacitic, 
No. 145. 

Stupy OF SOLAR PROMINENCES.— It may be seen that, by 
the use of the spectroheliograph, the distribution and complete 
delineation of all of the prominences around the stn’s limb may 
be obtained in a few minutes upon a single plate. Successive 
plates will show the changes in form of the prominences, and, if 


a sufficient number are taken at short intervals, the complete life 
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history of a prominence may be obtained. By taking simul- 
taneous photographs in the light of the different elements, cal- 
cium, hydrogen and helium, and comparing the resulting forms, 
the way in which these gaseous are mixed in the prominence 
may be investigated. Photographs of prominences combined 
with photographs of the sun's disc enable one to study 
the relation of prominences to sun-spots, especially their dis- 
tribution in the region of a sun-spot group and the peculiar 
manifestations of attraction and repulsion which are frequently 
noted. ‘These phenomena may also be studied, and in some 
respects even to better advantage, on high level photographs of 
the disc, upon which the prominences may be seen in projection, 
the eruptive prominences appearing bright against the disc, 
while the quiescent prominences are closely asseciated with, if 
not actually identical with, the dark flocculli. 

sy studying the shapes and bodily motions of the quiescent 
or cloud-like prominences, some insight may be gained into the 
general system of vertical and horizontal circulation of the solar 
atmosphere, that invisible medium in which the prominences 
float. 

These are some of the problems in connection with the sun 
which are being investigated at the present time. ‘Their com- 
plete solution will help to interpret the mystery, not only of the 


sun itself, but also of that type of stars of which the sun isa 


representative.— FREDERICK Siocum, in Sopular Astronomy, 
No. 7. 
THE STELLAR UNIVERSE.— Recent astronomical work has 


been directed chiefly to the systematic motion of the stars, and 
only in a lesser degree to their distribution and to the extent of 
the Universe. But there seems no reason to modify the opinion 
generally held —that roughly speaking, the Universe is globu- 
lar, with increasing condensation to the equatorial region (the 
Galaxy), and that the stellar system visible to us is limited in 


extent. Undoubtedly the galaxy is the ground plan of the Uni 


verse the reference plane. The stars converge towards it: 


| 
a | 
| 
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stellar motions, as the stream theory shows, are arranged with 
reference to it; temporary stars are commonest in or near the 
galactic equator. The crowding of variable stars of all types to 
the Milky Way has been brought out recently by the German 
astronomer Zinner, who has shown the enormous preponderance 
of variables in the galaxy. In the galactic latitude + 10° to 

10° there are 422 of the variables in his list. In galactic lati- 
tude + 90° to + 70°, there are only 10. There is a steady 
increase from the galactic poles to the galaxy itself. Thus vari- 
able stars, temporary stars, clustering regions and regions of 
streaming seem to be much more numerous in the galactic regions 
than elsewhere. The galactic region seems to be im an earlier 
stage of evolution than other parts of the Universe. Perhaps 
the most remarkable fact concerning the Stellar Universe is that 
of apparent stability and actual motion. The stars are in con- 
tinual motion and yet their relative positions remain practical], 
unchanged. For instance, we talk of the mofions of the planets, 
but we cannot talk of their distribution. On the other hand, we 
can talk both of the motions and dis/ributions of the stars. Owing 
to the common drift of so many stars, and owing to the yast 
distances separating them, their relative positions change very 
little. If the Ancient Greek astronomers were alive to-day they 
would detect little change in the positions of the stars —a fact 
due to the immensity of the Universe, the huge scale on which 
it is constructed.— MAcrHERSON, in Lopular Astron 
omy, No. 


Tue Constant AND Crimatic CHanGcrs. — In 
a third paper on climate and crops, published in the Py//etin 
of the American Geographical Society, for August, Mr. Henrvk 
Arctowski compares the temperature records made at Arequipa 
during the period 1900-10 with the Washington values for the 
solar constant, and finds evidence of agreement between them 
he also shows that Arequipa is not exceptional. His results 
indicate that a departure of 1° F. in the monthly mean observed 


at Arequipa is due to a departure, of about 0°015, of the solar 


| 
he 
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constant from its normal value. If this be true, a comparatively 


small, but permanent, lowering of the constant would account 


for such climatical conditions as existed during the Pleistocene 


Ice age. Mr. Arctowski also finds that the oscillations of tem 


perature found in his data correspond to those of atmospheric 


pressure to which Lockyer assigned a mean pe ricd of 5°S years 


Nature, September 19, 1912. 


STELLAR SPECTRA, BRIGHTNESS, AND Density. — An 


investigation by Professor H. N. Russell, of Princetown, N.J., 


shows that, with few exceptions, there is a marked relation 


between the brightness of a star and its spectrum. Stars resem 4 


bling Sirius in their spectra are, on the average, about fifty times 


as bright as the sun; those with spectra like that of the sun are 
nearly equal to the sun in brightness ; those like Procyon about 
five time as bright as the sun; whilst the orange stars are, on 
the average, only one-sixth as bright, and the red are usually 


less than one-fiftieth as bright as the sun. An arrangement ot 


ill the stars in order of increasing density would begin with the 
bright red stars of the type of Antares, run up the series of stars 
of great brightness, and then down the series of fainter stars, 
past those like the sun, to the faintest and reddest stars. Pro- 
fessor Russell considers it probable that this arrangement repre 
sents the life-history of a star, which at first becomes heated 


more and more by its own contraction, and finally, as it becomes 


too dense to admit of further shrinkage, cools off like a solid 
body.— Observatory, No. 455. 


HARVARD COLLEGE OBSERVATORY 


Bulletin No. 503, October 15, 1912.— A cable message has 
been received from Professor Perrine, Director of the Cordoba 


Observatory, from Christiana, Minas Gerzes, Brazil, ‘* Rain.”’ 


This appears to indicate that observations of the Eclipse of the 


Sun on October 1-10 were prevented by bad weather 


Bulletin No. 504. October 21, 1912.—A cablegram received at 


Oe 
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this Observatory from Professor Kobold, of Kiel, announces the 
discovery of a comet by Schaumasse, of Nice, in the following 
position 

October 18°6915 G.M.T. 

R.A. 95 57™ 365 

Dec. + 1° 36’ 

The comet was visible in a small telescope and was moving 
eastward. 

The comet was also discovered independently by Dr. W. R. 
Brooks, of Geneva, N.Y., in the following position : 

October 20°89 G.M.T. 
R.A. 105 03™ 205 
Dec. — 1° OS’. 

The comet had a moderate motion easterly, and was visible 
in a small telescope. 

Bulletin No. 505, October 22, 1912.-—-A cablegram from 
Kiel states that Favet and Schaumasse announce that the ele- 
ments of Schaumasse’s Comet are nearly identical with those of 
Tuttle's Comet. 


Tuttle's Comet was discovered on January 4, 1858, at the 


Harvard College Observatory, by Horace Tuttle. It was soon 
shown to be identical with Méchain’s Comet 1790, II. Its 
period is about fourteen years. It was observed in 1871, 1885, 


and 


Time of perihelion passage October 25°31 G.M.T 
Inclination to ecliptic 55° 53° 

Perihelion distance 1°05] 

1 


A\ later despatch, in reference to the Eclipse observations in 


Brazil, states that the President, Minister of Foreign Affairs and 
other high officials went to Passaquatro, where observation 


partics from Great Britain, France, United States and other 


‘ountries had assembled But rain fell incessantly and no 


observations could be made 


‘ 


NOTES AND QUERIES 


Communications are Invited, Especially trom Amateurs. The Editor will try to 
secure Answers to Queries 


OUERIES 


1. In asmall (but not old) volume on astronomy inv library it savs that there 
een subsidiary satellites altogether in the Solar Svstem: of which !upiter 

has four, Saturn eight, Uranus four and Neptu one. (This nsiders only t 
superior planets) Is this correct 2, Oram [ at fault in supposing that since 1895, 
the date of the book) two additional satellites have been found for Jupiter and 


ANSWERS 

1. Inthe Soctetv’s HAanpnoox for 1912, page 54, is given 
details as tothe Satellites of the Solar System. From this it will 
be seen that Jupiter is now credited with eight, the fifth having 
been discovered by Barnard in 1892, the sixth by Perrine in 
December 1904, the seventh by Perrine in January 1905, and 
the eighth by Melotte in January 1908. Saturn has ten, the 
ninth having been discovered by W. H. Pickering in 1898 and 
the tenth by the same astronomer in 1905. The total number 
of satellites given in the table is 26. 

2. [have never heard a suggestion as to the reason why 


Saturn has a ring system while the other planets have none. 


do. It is the opinion of the most experienced observers of 


4 
3 
: 
eg two for Saturn ? 
fd eee 2. Why is Saturn the only planet in the entire svstem having rings? 
; aed 3. Is it p ible that the comparat lv great brilliancy of Jupiter is caused by 
oe rd nd are t quatorial bands re v cloud-belts, as Tread?) Lask this becaus 
‘" lt that I ply cannot bring myself to believe that mer londs can thus be 
put ghar prominent at t Vast distal 490, mies 
a 
RK. T. (Toronto). 
| 
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Jupiter that the markings are due to clouds. Young in his 
General Astronomy says:—‘‘ The markings upon the planet are 
almost, if not entirely, atmospheric, as is proved by the manner 
in which they change their shapes and relative positions. They 
are cloud forms, It is hardly probable that we ever see anything 
upon the solid surface of the planet underneath, nor is it even 
certain that the planet has anything solid about it.’’ (Section 
617). ‘‘ Most astronomers suppose the visible features on the 
planet's surface to be purely atmospheric, but Hough considers 
that we see the pasty semi-liquid surface of the globe itself.”’ 
(Section 619). 


A WATCH-WINDING PROBLEM 

All astronomers are interested in time-keeping and time- 
keepers, and the following problem and its solution, which 
appeared in 7he Strand Magazine a little while ago may be of 
interest to them. It runs:—‘t Every night at twelve o'clock I 
wind up my watch, giving twelve turns. Should I forget to 
wind, the watch will run down at six o'clock the following 
morning. It occurs to me that I may be over-winding my 
watch, and I determine to give only ten turns each night, and 
commence to do soona Monday night. Will the watch run 
down, and, if so, when?’’ Itis assumed that the turns are of 
equal value. The answer generally given, though incorrect, is: 
‘‘As twelve turns carry the watch for twenty-four hours and 
till six o'clock — that is to say, for thirty hours—ten turns 
would carry it fortwenty-five hours, and, therefore, the watch 
would never run down.” The correct solution is as follows 
‘**The watch always has six hours in hand. If every night twelve 
turns are required ; each turn carriestwo hours, and, therefore, 
ten turns on Monday night carries it for twenty hours, ¢. e., to 
eight o'clock Tuesday evening, and the six hours in hand would 
take it until two o’clock on Wednesday morning. ‘Ten turns on 
Tuesday night carry until eight o'clock on Wednesday even- 


ing, and two hours in hand would take it to ten o’clock on 


¥ 
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Wednesday evening, at which time the watch would be run 
down.” 


THE REMOVAL OF A FAMILIAR LANDMARK 


There is probably no observatory in the world whose outward 
appearance is better known than that of the Lick Observatory 
on Mount Hamilton in California. The ordinary pictures show 
it as seen from a near-by peak to the east, for the simple reason 
that only from that direction can one attain a point high enough 
and still sufficiently near to allow a good view of the summit. 
The sides of the mountain in all other directions are very steep 
and hide the buildings. from view. Prominently in the middle 
of the picture, however, is seen, not the Observatory itself, but 
a dwelling-house for members of the staff. Its dimensions are 
given as 63 x 60 feet, and though it contained three stories, each 
was on the ground floor. From the upper floor one walked 
directly out on the level space upon which are the Observatory 
buildings ; the lower floor led directly to the ‘‘ chicken-walk ’’ 
by which one descends to the plateau below, where the workmen's 
houses are; while the middle floor was on the same level as two 
roads, one on the north and the other on the south, which lead 
up to the Observatory. 

The building was erected in 1884, from bricks made on the 
mountain, and its uniformly trim exterior was due to continued 
applications of paint. The present writer had very pleasant 
quarters and agreeable associations in this house during the 
summer of 1907, and he was much interested to learn of its 
removal. 

A short account of it is given in the ad/ications ot the Astro- 
nomical Society of the Pacific, for August, 1912, which follows :— 


All who have been connected with Lick Observatory in years past, or who 


have enjoved brief sojourns as guests of the Observatory, will remember with 
mingled feelings the large brick dormitory, which forms so conspicuous a feature 
in all views of the observatory buildings. The first two directors of the Lich 
Observatory made their homes in this building: it was also the headquarters of the 


Senior Mess, and in it were quartered the bachelor members of the staff, and most 
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of the observatory’s guests. Known locally as ** The Big Brick ” or ‘* Brickheim,” 

so much space was wasted in the big structure in hallways and in dark and devious 

passage-ways that more than one guest has suggested The Catacombs” as a 

lore appropriate name, This building was so shaken by the earthquake of July 


I, Igtt, that it was of necessity condemned, and will be replaced by a somewhat 


smaller, but far more efficient bu Iding of re-inforced concrete — fire, earthquake, 
and weather-proof. The landmark has now been razed to its foundations and the 
lower part ol the walls of the new structure will soon be up. © passing ot the 
‘Big Brick ” was celebrated by a ball on the night of the Fourth of July as; 


characteristic Mount Hamilton affair, the dancing floor being the great platform 
formed by the lower floor of the old building. 


INTELLECTUAL TRIUMPHS IN ASTRONOMY 

There are no more pleasing episodes in the history of astron- 
omy than those relating to the discovery of a heavenly body by 
the aid of mathematics. The story of the prediction of the posi- 
tion of the planet, afterwards called Neptune, by Adams and 
Leverrier, together with its dramatic revelation by the telescope, 
will always secure the admiration of those who value mental 
achievement rather than material aggrandizement. 

Another interesting triumph was seen in the recovery of 
Ceres, the first of the minor planets. On January 1, ISO1, 
Piazzi, of Palermo, discovered this small object. He observed it 
for three weeks, when he fell ill. Communication between the 
countries of Hurope was at that time somewhat disorganised and 
uncertain, and by the time the news of the discovery reached other 
astronomers the body was too close to the sun to be observed. 
In the autumn it could not be located. But the occasion called 
forth the man. Gauss, a brilliant young German mathema- 
tician, obtained the positions recorded by Piazzi, and then devel- 
oping a method of determining the position of a planet from 
three complete measured positions, he predicted the place where 
the body should be found. On the last day of the year it was 
recovered, This achievement by Gauss is justly famous. 

Quite recently there was a somewhat similar occurrence. 

In the Astronomical Pulletin, No. 475, dated October 24, 
1911, issued by Director Pickering, of the Harvard College 


Observatory, it was stated that a remarkable object had been 
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discovered on October 5, by Palisa, at Vienna. Its magnitude 
was 12 and its position and daily motion were given. The 


Pulleti concluded : 


No announcement of this discovery was received by cablegram from the 
Centralstelle, but I have asked by cable for the latest position and will telegraph 
this as soon as received. The object is not retrograding but advancing in right 
ascension by about half a degree daily, and going south by the same amount. It 

wust, therefore, be near the earth, and have a large eccentricitv. Additional 
observations of this object are urgently needed and should be sent here at ot 
telecr i 


Immediately after the discovery there was a full moon and 
this was followed by bad weather, and when favorable condi- 
tions again prevailed all efforts to detect the planet on the photo- 
graphs failed, and it was feared that it was definitely lost. 

There had been four observations of position, but they were 
very close together and the conditions for deducing an orbit were 
extremely unfavorable. However Messrs. Haynes and Pitman, 
of the Berkeley Astronomical Department, University of Cali- 
fornia, under Professor Leuschner’s guidance, made the attempt, 
and obtained an approximate orbit. Using this, the planet was 
identified on plates taken on October 11 at Greenwich and on Octo 
ber 17 at Heidelberg. With the aid of these positions a more 
accurate orbit was secured, and it turns out to be a remarkable 
one. The inclination of the orbit is nearly 11°, the period is 471 
vears and the eccentricity has the unusually nigh value of 07538 


1 


The planet, which is a tiny bedy, probably only feur or five miles 
in diameter, bears the designation MT. Its orbit is somewhat 
similar to that of the minor planet Eros, the recent near approach 
of which was utilised to determine the solar parallax with excep- 
tional accuracy. 
An orbit was also calculated by Franz, of Breslau, but it 
Was not quite so accurate as that by Haynes and Pitman. 
THE NEW ALLEGHENY OBSERVATORY 
We are pleased to have an excellent illustration of this fine 
building in this number. For the block from which it is printed 


we are indebted to the courtesy of Popular Astronomy. 
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